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Summary

Phase Scpmticm and !%lperccmciuctivi[y i~ I -iI~CIIO~+~: 13Ykcts ol’Osygcn Diflhsion

13ulli mgnctimtion measurements in mygcn mncalcd L@JCl~.l ~ shows iIn inmmc of

supcrconductirlg transition tcmpcraturc Tc wkn the sampk is slmvly mold Ihrough 195K.

I ~;’)l..a NQR has been performed m this smplc 10 cxamim Ihc strucluml chmgcs accompanying

[his phmmwna. IMa shows an nppcarancc ol’ m unuswd fixilmx in Ihc spcclrn Csh;!llling a Imgc

dist rilmlion 01”Imnl slruclmws in the vicinily of hlnllwnunl sites, Ihc volLImc Ikw[ion (d’ Ibis

mwmlous slruc[uw incrcmm with lhc coding l’illC. These rcsulls arc inlmprclcd in Wms of

oxvqcn ciilhing through lhc phase separated smplc whmc dif~hsim Iinw is compmbk Io Ihc.-
cooling time. A piclurc cmsistcnt with the olmmml bclmvi(w oTT c wilh annwding lcnl~walmc is

(dll;lind. The act ivalion mwrgv 0!’ lhc dillhsion process derived from this mmlcl is in Llgrccwwnl

~vilh lhnt obtdimxl (km direct mcasurcnwnls using oxYgcn [racers.
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I)cspitc Illc Illlllk’l”oll!i I llLK)WliCill illld cqnwimml:ll ild\”illlLW SUggCkI iq: lllilgllCliSlll :1%IIIC

d(min:ml muhnism i;l the slllw*rcoll(lllclivily of lhc cuprnlrx. i[ rcm:lins illl OIWII qucrdim MIwlhcr
IIIC slruclurnl insi:d)ilily ill IIICSCcompounds prmidcs [IIC undcrlyin~ frmcmrk. 1 SI ruc[urill lixrIIIIm
\vil 11u!lusll:ll hh\ iors my hold clues vil:ll 10 Ihc undtlr\t :mding 01.no\ d propcrlics d Ihcsc IIMCI I -
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1;’s cirn vnn by mom Ilmn 4K dcpcrrding on lhc cooling ralc. Wc lmc employed 1“La NQR 10

scm-ch for irccompmying slruchml clmgcs occurinpj in lhc crucinl cooling rqimc. A ptdilllilliln

report of IIICSC mulls ml rclmd sludics Im”c nppcirrctl clscwhcm 11 1J “1’his pqxr prcscrm mm

:mtysis in terms of osygcn dilTusion in lhc phirsc scpmlcd compound consistcni wi[h [hc obscrwd
Ilwrmnl hislon dcpcndcn[ l;.

EXPERIMENT

Snmplcs of supxconducling IA2CI104, ~ were made from cruslwd cqWIls of ncrrrly sloi-
clli~mclriC I+CU04, ~ I]IW were osidimd in iI 3 ktm osygcn alnmsphcrc rrl S75nC’ h 12 l)OIIrS. L%-

tinliltCs of Ihc avcrqgc osygcn composition hlscd 011 similarly prcpmd cryskrls give i+ -0.03 (Rcf
10). II, C. smccpt ibilily illd supmonhdng kmsilion ICIIIFI :Uurcs (7;) were dcmrmincd Iy :1
QII:ImIInI Design S(jl II D nlqwhmclcr. illd their dcpcm.lcnm on IIIC cmling r:lic \vm studiul

S~!ilClllilliC:lll~. ‘HIC imcl Of fig, I SI1OIVS IIIC

IIIL!:IIKII SCqUL!llCCSUSC(I 10 10CillC lllL’ crilic:d

moling regime mxcssirn for OIJIIIIIIIIII ‘1:..

Illili;llly. lhc S:lmplc \ms r:lpit:l~ , I It 11..ld

frmll room lcllqwnlurc 10 SK .uhl I ~ \VilS
mwkurd upon \mrnling. TIICII. h ~ilch
2[)K Illlcrx”:ll l)cl\\rcll 25(IK 10 I WK. Illc

S:IIIIl)lC \\~s sl~\~~lcd iit ~11 ~ycrilgC rillc Or

(), I Wmin. follmvcd @ ir rilpid ( ‘3 K/rein)

C(WI 10 5K :Illd 7:. \VilS lllCilSlllUl :Igilill 11~11

\v:mning IIp I:t-rr i)ll IIICSC lllL’ilSlllTlllClllS,

I IIL’ SilllllllL’ is L“tX31LYlill zero liCld illl(l l;. \VilS

mwwmd \\ ilh illl :lpplicd lick! 0110 (k, I:or

I IN NQN lllCilsllrClllCllls. fiISI COOI runs \rcrc
cnrriul mu Iy pumping liquid helium ink)
IIN’ s:lnlplc crywm llmmf~l’ .. Uilpill;ln, cOOl-

111~ I IIL’ S;llllplC :1[ illl il\’W:lj:C rm ()[”
Sf~/111111, \\[lCrCil* :1 Sl(l\Y COOl run \l;lS il

Imlw;llulc C(llllroll Cr-rcl:lllillCtl cod dtJ\\ 11

;II II I 5K/lllin ‘1’IIc NQlt ~p~[ril wm [;lkCn

till Illc I 7/?. 4 * I 5/2 Ir:)nsllllw Ilsinfi il plllWd

Ml R ywllomulcr l)! s\wqliq: I Iw lrc-
1111~’11~”~\\ 1111:1t’:lllIWilllll %Ij:ll:ll S[lIII LX’ or ll\

l;IkIIII: llIc’ I:ollllw Ir;mdimu 01”IIIC \plIl-
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111111 nplltlll, pk 11.1111111.,111.111Jpplmqul.111’ 1,11

supmonduaing Imnsiiion \vid[hs. defined h 2(1-W%
poinlson Ihc smccp[ibililycunrc rcmirin hirly narrow for

cnch coding scqucncc. nvcrnging ril irkul 4.2K0 \villl Icss
Ihan lKO \nrinlion. This indicil[cs ir nmcroscopic;dly uni-

fomlsll~rmndllc[illgpllaw. 111Fig. 2.ll\csllpmlldllcliilg

transitions. du[cnninccl from the midpoints of Ihc susccp-

Iibilily cun”c nrc plollcd m ir fhnc[ion of’lhc Icmpcrimrc
inlcrwd\\illlin \vl~icll lllcsalllplc \vasslo\vcwId, This in-

Icn”al isil]dicalti ~lllcllori~ol~lill crrorlm. The \’crlical
error biir dcnolcs Ihc hmsi[ion widlh. The qucnchcd

Mmplcs produce 7; of -25K. The highcsl bulk ?; of 29.(K
is achicvcd for Ihc slow cooling mngc bcl\w2cn 2 I ()- I 9(IK

but is sligluly rcduccd for ihc I W- 17(K rimgc. From Ink
wc cslimnlc IIM lhc crilicnl tmling range \\hicll oplimizcs

7;. is 195 ~ IOK. ‘l”hc striking fcii[IIrc is Ihm irnnwrling ir[

ltXllpCRllllrCS Iiighcr Ihl 2 I OK ilClllilll~ prochccs a lo\\cr l;

if cmc lhcn IXIS.SCSrnplrlly through I hc crilicnl Icnqwrnlurc

bill]d. This SUgMCSIS[hilt ir Clliin~~ OCCIIrS mound 2(N)K
\Vllich rcqui w smc Iimc 10 pmcccd [0 Ilw op[imum mmli-

lion. WC filllllll [11:11lhC mnlcrinl \vilh llplilllill Tti Cilll ill.S41
llc prxuhwd ~ illlllCilIing th~sWI@C iII 195K for [It ICMI 20
minulcs: hmgcr irnncirls produce khtkid Y;, Assuming

Ibis mmc:il is cquivnlcnl 10 slowamling Ilwough I 95.k I OK
mcr 20 III I IIIIM, OIIC gels n rmI@ cslinmtc of Ihc crp[imal
cooling 1o11,III I K/rein for Ihc hi~:ll l:. phmc. Wc nolc 111;11

[his criliu.11 kwpcrnlmc i%much lk’lmv Ihc @lilSCscpmlion

Itlllpcrillllrc. Y;m -- 25(JK. illld II)(WC inqxrrl:mlly . 51(l\\-

cooli n~ Ihrrw!:h I;X dots no[ oplimi~c ‘/~., Thcw rcsul[s :wc

rxmIplNd\ rcprrslucihlc :lnd cilCh SIL.IJin [hc proi ~v+sis in-
drpcndcnl 01 ;Iny prc\”ious lhcrm:d hislnn.

,J’m’liwr q:mdtwprdr ri’.wblhmtw .yh’tWII

IIIKIL.I I! in~ SIllldllrill M1’’%ls111:11mil:hl ;Icrxmlp:lllv IIlr

oIWI1 d pllcmmwmw c;III Ix. in\, I I!.,il~ld usin~ 1 ‘“’l I 1111-

clmr Ilu;ulrupolc rmmmnrr ( Nt.IIJ I qmlrowtp~ ..01{

Scllslllvcl} prolrcs Illc llKill clmq:c tlldldmliml :Itolllhl ,1 1111-

Lkvk nnd plo\”idus :111c.uxllcnl 1,uII liw’ klud~”lnl: Ilk’ ~olw
Irwic.. mn~:nulic. illl(l U! Iwlllrnl llllq~’rlim (}1. NII ltl~ Ilc

INlclc:lI rmon;lncc is III IIII;II Ily dLIlt”IIllilwd by Ilk. luK”lLnl

[Itlmll Iqndc nlmh.nl {~ ;Ilhl lhu CIUIII I( Iirld ~ymlicnl (l(l;( i),

17.;, I’JI ;’\,:,(m \\lwlc I . is [111.l’llx.lt{~sl:llic [14NL’lllii)l ill Illc

11111’h’:11$111’ I IIL’ t’I~\l:llllm. 1:14; imclnt’lk \\ illl llIL’ qlI;d-

Illpdc Immlml {11111(.plollt’ Illll:lnls :111(1:1111’1s 1111.Cll[’lj:v of

\“:lll(lIl\ 1111(’l(”ill spill \lM% Ill /1”10 Ill;l)”lll”ll. 111”1(1:111(1l~”14i

(ll;l\l,ll <\ Illlm’llv, Illt’ qll;l(llllpdr I I;lmlll(llll, ill )’,l\.(% Ilw 1(1

Illl{”lr; ll (“11(’I J:\ lr\”L.1> dq!m’lm’ Ill I m 1~(11I ‘“l ;1 mmlpr.

1111’qlltl / 7/) :11111

1’“,” [l/? l))ll; )ll?llJ’ 11~1,

\\llL’lt’ 1; , 1%111(’(lll;lllllll~lll. 11(.(111(’llt”\ \\lll( II l’. 111{11)(1111(111:11

Ill Illr pl&lllll [11 111(’ 1:1:( i ;111(1f J A lk.llmlmq! r\l(”III:Il [(1I
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Em= Fm*myhHcos 8

\vhcrc y is the nuclear gyromagnclic ratio and Ois the angle kt\’een the field and [he principal syrn-

me~ry axis of the EFG. In stoichiomctric LS2CU04, them exists a single unique la crystallographic

site. For the ●7/2 - +5/2 transition, a single peak in k NQR spcctnrm is cx~cd in the rncdic
phase corresponding 10 thit site, whereas in k AF phase kkrw the NH tcw@mlum TN, ~C PrCS-
ena of a dipolar or transkrrcd hypmf’rnc field from ordered CU2+ momcnls gives rise to a doublet

(see inset, Fig, 3). The doublet ari= fmm the splitting of the other-wise degenerate Icvc!s and not
from the opposing subhrttia magnetization.

In fig. 3 we show the evolution of t391a spectra for the ●7~ - ●W2 t.ran.sition through tk

phase separation tcmpcmturc, TP - 250K, A~m his tcmpaturc, only a single lanthanum peak is

dmcrvcd indbting a uniform metallic phase. Below Tp Iwo pks originating from ttrc antiferro-

magnctic phase dmclop wllhout broadening of the original mclallic line. The ccwistcnce of these
lines is an cxccllcnt and unambiguous demonstration that the siimple undergoes phase segregation,

This M.a\Ior is entirely rmersible, implying Ihat ltrc phase scpnmtion process is an equilibrium phe-

nomenon. It is imporlant to note that Ihc mctnllic line was rwcr ubscntd in the parent campound (5
- O) below TN. Interestingly, the quadruple frequencies extracttd from lhc data arc identical in both
phmes. This is indicative of lhc fact M! ahhcrugh one phase is dmoid of cxms oxygen, the underly-
ing Incal structure surrounding lhc Iwrthanums das not change drastically after phmc scpamtion

occurs, The tcmpcrwure dcpcndcncc of the sp!itting of Ihc AF pciikf extrapolates 10 an ctTccti\t NH
tcm~rnture not \wy fnr from 7’P, TN- Tp,

AI lm\w tcmpcraturcs (not she\@, k rclati\c intensity of k central peak metallic line

dccrcascs monotonically down to - 16(K where it komcs independent of Icmpcmturq amwponding
(o nkrut 5-10%. of Ihc total NQR sigrrnl, Although not obviously }isib!c nf 4,2K, its cxwtcnce is rc-

qtlircd [o adcqumcl} fit the spctrum. E\’idcncc for its cxistcncc at low tcmpcmtures is the obscna-

[ion h! olhcr \\ol Lcrs17 ‘n of a b NQR sigml at 6.3 NIIIz corrcqmnding 10 +3/2 H ●1/2 transition,

confiis[cnl \\llh IIIC signal \vc observed This sigrml was mocimcd wilh k mctullic phmc since it is
nhscn[ in mrdo~d sampks.

Furlhcr scru[iny of the NQR spcctrn m lo\v lcnqxm[urcs rmcals [hat Ihc mctullic Iinc mxd\w

into rJbroad ncm-lmrcntzian fcnturc at Iowcr frcqucncks (Fig, 4). Thic brmid Iinc is :Jmcnl ill [hc
pwcnt com~und . The krrgc width or this
fcalurc indi~llcs ll~at a significant Illlllllwr of

LqW4.1 kmlhanum silts csprricncc a brml dl\lribu-

42U lion of EFG’s. Ttiis signnl brwmws \ i~il~lc

b : Q

only Mow 2WK and fqcrws slron~cr mpidly
as tcmpcraturc is dwc:mcd, Mow -160K,
ils inlcgmlcd inlcnsity i~ roughly crms[nnl

IJwlcd nnd crrnslitutm n fititl}’ l:~rgc pvlim (: IIwII

50?;,) rlftllc I@fll 1111,ll\ll\ t;ig 4 shn\Vs Ihc
El(w (:(xd

ctTccl of Ihc slow ;lIItl 1,1s1cooling on Ihr

Spll; l ;11 ‘t,2K, ~“lk. Mn nrc nornmlizcd
—~ sm II IIIM the Io.lnl inlcgrnlcd nrcn rri klh

,, . rq~lr;I nrc cqII:I1.
l(j 111 ““ “ i ‘-””

i.c, the Iol:ll numhr (f

mwlci nrc rmnsmd ‘Cf N’c lillIIId 111:11Iilr
Frequency (Mliz) Ihc r:lil UX)I. Illc 101;11rlwtloll:ll \ ohlnlc 0[

Ihc nrct:lllic phnsc (III, , \ III I;II pc:IL nml lhc
trr(wt fcnlllrc) dm\ts :1 I I 1“,, itl(tmsc ovrr ils

IIS 4 I x *ICL+Imd 4 2K II* BIIIWmMl1~~1{IM4IIIIIi 1Iw dda ud value for Ihc slow ctml, I\ 1111IIw corrc~pmd -
Illwlllall)lYl nHnlll\t Iltr IIASI mtrll K,, , ,Ulr,ll,ql tlllr 1(1 7“, till ~m.-ll iu~: (Itytc:iw ill IIIC Inf CIISIly (d llIr :Inl~’ ~r(l-
lllJllr (!W 1!11) m:l]:lwlic Iinvi



DISCUSS1ON

NQR is n local probe Scnsilivc to struc[uml distofiions from lhc :wcmgc local positions over

Icng!h scnlc of n fcw IrIllicc conskmls. Allhough Ihc NQR dmr m not sulTcimN 10 dctcrminc IIIC

cxnc[ local structure in lhc \“icini[y or IIIC 1A probe, Ihc ok.cmlion ihat clmrrgcs in Ihc NQR spccIrir
mornpmy IIIC changes Ihiit w observe in Tc Icnd us [o briefly consider sornc siluir[ions w’here dclnils

of oxygen Conligllri]tioncould h:lvc ml cfkc[ on the La spccIra nnd Ihc Supcrcondnctivhyof Lr12Cu04.

llc Inrgc \vidlh of Ihc mcmllic Iinc irt low lcrnpcrwrcs indicnlc n considerable dis[ ribu[ion
in [hc clcclric Ikld gmdicnt (EIW) n[ Ihc la probe silt. Onc may spccnln[c dull this distribution rc-
SIIIIS from [IIC incorportrlion of inlcrsiilkd osygcn bcI\vccn Ihc LiI-O lil~crs causing huge Itlllicc dis-

101 I ions irnd vnrin[ions in IIIC ionic chnrgcs or the :IIOIIIS in the lriycr. I lo\\tx.cr, illis hypothesis is

inconsis[cnt wi[h Ihc following nrgmncn[s, Using rrpoint chirrgc nmdcl.’” s\c cnlculntcd [hc 13FG’s m
1.:1silts duc 10 ml inicrslitial oxygen and fmmd I IMI on csccss oxygen grc:illy afkcls only ils ncarcsI
ncightror I:m[hmmms such thn[ Ihcy \t ~wld cxpcricncc 2–3 iimcs Ihc EFG (rind hcncc its rcsonancc

(rcqucncy) [IM1 i[ \\mdd 11:11’cif Ihc osy~Ln \vcrc irbscnl. Obviously, duc to Ihc subslirnl iill distortion

of Ihc local Iallicc in Ihc immccli:llc \“icitlily of an inlcrslilid oxygen, (hcsc I:mtlmnum nuclei mmmd

cxccss osygcn silts m complc[cl! .I I I I I, J ollkrlc. ml Ihc mos[ distnnt nuclei nrc not dircc[ly af-
kclcd, OIlly Ihosc Inn(hnnmns \\ III, II ;Irc farlhcr il\Vil~ from any cxccss oxygen nrc Seen in Ihc

spc~tm. Dcc:Imc [hc cxccss oxygen I\ \ cry dilute in [hc.sc smuplcs, only nhmu 1Ir“%of Ihcsc 1.:1nuclei
nrc :IITCCILXI, TIIIIS. IhC dist rihnlion Or l~iil E[W’S ii]dkilkd by [hc \vid[h of IIW nw[dlic Iinc cirI]not
Iw simply dIIC 10 Ihc prcscncc of the inlcrst it i;]l osygcn. r:~thcr. some ldifi~ili km of stmclmc rcsull-

ing from lhc introduction of cstxm Imlcs try lhcsc osygcns mml hc considered



\Vc note thal Ihc [cmpcrahwc m \vhich [hc broml mc[irllic fcnlurc bq.jns 10 nppcar (-200K) k

Ihc siimc [cmpcramrc [hrough which slo\v coding oplimi/cs l;. Together \vi[h Ihc ohscmcd incrcmc

of Ihc volume fraction of lhc rncln!lic phmc for firslamling. Ihcsc imporlmll mulls sqggcsl Iilfil Ihc
rckr[ivc cnnccnmrticm of Ihc I\vo coexisting phmcs have n special significirncc 10 Ihc clcclronic prop-

cr[ics of Ihc systcm which may Ix corrnccmd 10 Supcrconduckhy.

Our di]tii sho\vs IIMI Ihc Ilmrl low Icnqxrnturc oxygen Configur:][ion wilhin Ihc sample is dc-

pcndcnt on Ihc cooling ralc through 195* I OK, This requires [1 rapid loss in lhc mobili[y of cwxss

Oxygen below’ -2(MK . Such f’rcwinjj of oxygen mo[i(rn can bc clT&ii\-cly prcrbcd by Ihc Lrr spin-
M[icc rclnx;uion (Tl ). W’C hn\°C dctcrmincd previously’1 Ihi][ ilt high tcrnpcrmurcs. IhC La rckrwrlion

is noI mngnc[ic hu[ ril[hcr quiidnipohr in origin. cirmcd by Iluchmlicms in Ihc electric field gmdicnl

duc 10 Ihc hopping molicrn of IIw osygcns, This is rwrsrmrblc since lhc highly mobile cxccss oxygen

alters il 1.:1.-O hnd dk[iincc consid~rihl~ ilid IhC F.FG is slrongly allkc[cd. Thc Incasurcd IC!tlpCH-
IUrC dcpcndmwc of the 1.:1rclasolion riik. dclnils of \vhich :wc discus.scxlcl\~n\ here.z’) show’s :] mnsi -

nlllm :11 – W MI U.. A nuwimum in 1/’/’, is cxpcclcd 10 occur-2 I[)K 01 nuclear I.nrnmr frCqllCllCy Il. -.

N hcn }i is compmblc Ihc inwsc COrrClilliOll lime of Ihc hopping molion. Our calculmions from

ibis d:iln~ using Ihc ilcli\”a[ion cncrgv of 1. 13.I.[). 12 CV ob[nincd from t“O difhsicrn n~CirSUrCnICnISll]in
l.il~ #r.l(7u04 ,A suggcsl 111:11by I WK. il \\’mild I:ltic an :lVCrilgC of 1II minutes for IIIC CXCCSSW’gcll

[o tril\”cl Ihc -I(MM)A (Ref. 9) disl:mcc required to form mcmllic donl;lins. TINS is in irgrccmcnl \vilh

[tic obscnwl crilkil rmc INXXJSS:III Iiw prwlucing Ihc phm with opI imnl ‘1:., II is imporianl m noIc

IIMI lhc oxygcns arc uncspcclcdl\ III xhly mohilc m and u\ MI bclo\v ‘/’P irml Ihcir mrrbili[y dots UOI

dimiuish unlll - llWKl

This rcsull illlO\VS us 10 consider :111inlcrprcl:llion of Ihc 7;. dnln in Icrms rrf Ihc phmc
sclk)rillhil process. os~gcn mnbilily :11111Ihc obscmcd \xdiImc chnngc in IIIC mmllic Phil.sc :IS ir flmc-

Iim of wolinl: rmc. TIIC tcmpcr:liulr dqcndcncc of Ihc csccss osygcn COIIICIM ill ihc ii]slilillill~:and

II ICI:III ic ph:wcs (luring IIIC ph:wc Scpilril[irmpmccss h:I\u Iwcn dctcrmimxl by I I:IINIIICI find co-\\ ork-

crsi 1 usinl! 170 NMR Knighl shifts :md 1.;] NQI{ dnm. Thu rcsul[ing plmc di:l~ml,’l.;vr rcproduwd in
li~:. (), 40\vs a mi.scibilily gnp rqwninl: disccmlimmusl! ll,olo\v 7;N - 25(W. .A1 .II*I ,111 2(WK :Ind bL’h)\v

IIIC Cxccss OXygrHl Colllclll 1$in Wlch region of lhc S:lmplt’ Ik’lllilill!i rwlshnl. , I III .I\lLull wilh Ihc frm7,-
Iilp or oxygen lllolitm ‘1’here is n regime 2(10 ~ ‘/’ ‘. 25[K \vhcrc Ihc c.sww II’ ~01{’11conwwlrnlion ill

111~.Iliclnlllc pll:l.w IW :1 Slrlmfi lLYl)pfillllrC dcpclldmt”c wilhiu l\hiuh Illt Ii\\ ~!clls 11111%1Illil:rilk’

CIIINI@I dIM:IIICC itl ordur 10 Iiwm IIIC mutnlllu dont:lins in :1Iinw dclcrmilwxl 1~} Ils dilTllsion riltc, For

ml
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cxccss ox?gcns rcrnains mclnllic. in lhc phase diagram of fig. 6. the line corresponding [o Ihc nlclnl-

lic A \vouId bc shi Ilcd iowrrd a snmllcr WIIUC. On Ihc olhcr hand. if the smnplc is slo\v cooled or is

mmxllcd jusl nbovc lhc frcczc+tlt, more cllicicm segregation \vould Inkc place. hrgcr AF domnins
ilnd sm:lllcr mchllic regions iltt formed. The smaller mclirllic regions conlnin most of Ihc oxygcns.

~onscqucnll}. n Inrgcr conccnlralion of holes arc doped imo Ibis phase :md [his Icads to a higher 7;.

Thus, Ihc mc[allic phnsc with higher 7; occupies a srndlcr volurnc. Our &Climiilc for the chirngc in H

given Ihc rncnsurcd volurnc clumgc from [hc La spcclm is Ah = 0.(K19. This can h roughly Irnnskrkd

IO ir change in 7; using the known dcpdcncc of 7; on hole con~nlr~lion in La2..#rI~@ ~Rcfs. 32

and 33) mid assuming linear corrcspondcncc bctwcn R and x. W oblnincd ATC - S.5K. in clrsc

ngrccmcnl wilh lhc mcnsmcd V,IIUC of-.+,6K.

SUMMARY

Ill summary. 13’)Ln NQR spcdmscopy h:Is clcnrly dcmonslrnlcd tha[ phiIsc scpiimlion mxurs
ill OSYgCn.nIUICnkd supcrconduc[ing Li-I@04, ~ nnd provided CIUCS10 undcrskmding Ihc CITCCISof

[hc cooling r:~lc on Ihc Icd struclurcs of [his compound, WC obscmcd Ihc nppcmnnu of a spcc[rnl

;Illomdy in [hc Ian[h;ll)llnl ii ncs cOmillg from [hc Incld I ic phnsc, bill \d)lL’h :)p~~~ on]~ bdo\~ ~(N)~.

hlcrckling of Ihc N(JR spectrum for random distributions of inlcrslilinl ox} gcn ns \vcll m bcrd slnlc-

Iurd dislofiions ini oh”ing CU06 Oclnhcdm M shown IM WR fmwcnq $hi~s Ihal WYC obscmcd
for lhc mclnlllic silw cmmol bc cxplnincd by [IN p, k IICC td II I,” ox!gcn ill Ihc in!crsti(iid silts, The

dmcrvcd idlomogcncily in structure is no[ a nlilliilti~[:ltk)llId iI kiil dlwrtion around inlcrslilial

osygcn IVII rnthcr ml intrinsic rcspon.sc of ihc sysIcm to Ihc prcwmcc of hob doped h these nsygcns.

I“hc superconducting Irirnsitions van by more [ban .+K and show n slmng sensitivity [o
cooling I :IIC in Ihc Icmpcrnlurc regime I ‘)5 k I OK. Ihc s:mlc Iclnpcrillure \vhcrC lhc womnlous fcnlure

ill Ihc 1 “’1.n N(?R appcnrs. Th: dam AXI indica[c n cooling mlc dcpcndcncc 10 Ihc mclnllic wdmnc
fr:wllon, ‘l”hc LiI rclil~illk)il ralc dil[:l :Ind IhC cxccw tTNYgCiI VIWSC diagrmn SllggCSl lhiIi OXYgCn mo-

bility is IOSI mound [his tcmpcrahirc. WC hrwc illlk I Iwctnmd Ihc Tu dain bmcd m Ihcsc rcsulm nnd
fmlud [lull i[ is cnnsiwnt \vi[h Ihc fncI 111:1[the OIMTILX1 Cooling-r:ltc dcpcndcllt supcrconduclivily is it

WIIIIIIC cITKI phcnmIIcImn in \vhich lhc MC doped into the mclallic phw is nol oplinlixcd ror su-

Iw’rcxllltl[lcliiily. “rhCSC rCSUl[S c~llld ]lil\C plOrOlllld illlpllCil[lOllS On CNlh’1 I I llL’ll[ill ll)CilSllrClllCll[S Of

Ihc physicul propcriics of this syslcnl 11}:11ilrC scnsilivc 10 nnmunl or Illdi , Ii IIu IIf:. The.se also ilhts-
lr:llc how” ii rich vilriCly of physic~ Gin lx s[udicd \vhcrc pcrlmhl ions frmll III II! doping Cilll k wricd

\l ilhoul cslrillsic lll(MliliL-illiOll d’ Illc !i:ll]lplc Comlwiilion.
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